Summary. The Although one factor in selective fertilization is a differential survival of the two sperm populations, compensation for this factor by intratubal deposition of equivalent numbers of active uterine spermatozoa did not raise the level of fertilization achieved by the inferior buck. It seems likely, therefore, that differences may exist between spermatozoa with regard to their speed of penetration of the egg membranes.
INTRODUCTION
Hitherto, studies on selective fertilization have been limited by lack of obser¬ vations on eggs shortly after fertilization and the necessity of selecting genetically distinguishable semen donors. Generally, paternity has only been established at term and the results, therefore, do not necessarily describe the position at fertilization.
The effects of X-irradiation on rabbit spermatozoa have been studied on a number of occasions (Amoroso & Parkes, 1947;  Chang, Hunt & Romanoff, 1957; Nuzhdin & Nizhnik, 1960; Bedford & Hunter, 1968) . Following mixed insemination of equal volumes of X-irradiated and non-irradiated semen from 220 J. W. Overstreet and C. E. Adams the same ejaculate, Bedford & Hunter (1968) observed that the fertilizing ability of spermatozoa was not affected until doses of 15,000 R were adminis¬ tered. Determination of the source of the fertilizing spermatozoon was possible within only 48 to 50 hr following the ovulating injection since eggs fertilized by irradiated spermatozoa never cleaved more than twice whereas normally developing eggs had reached eight cells or more. Thus, X-irradiation of one semen sample at dose levels of 6000 to 10,000 R can be used as a means of identifying the source of the fertilizing spermatozoon after mixed insemination (Bedford, personal communication) .
The treatment of living spermatozoa with fluorochromes such as acridine orange (Bishop & Austin, 1957; Bishop & Smiles, 1957) tetracycline HC1 (Ericsson, 1967) or fluorescein isothiocyanate (Mellish, Baker & Moxley, 1968) has been previously reported. In the case of labelling with fluorescein isothiocyanate, Mellish et al. (1968) (Hammond, 1949) (Table 6) . fig. 1 ). These findings support the conclusion of Napier (1961) that mixed litters tend to result only when bucks paired for insemination contribute spermatozoa of equal quality. (Tables 2 and 4 ).
When like numbers of spermatozoa from Bucks D-l and A-4 were insemina¬ ted intravaginally in a mixed suspension, the numbers of spermatozoa recovered from the cranial and caudal halves of the uterus 6 hr after insemination were about the same for either buck. However, by 13 hr after insemination, this ratio had changed and a majority of the spermatozoa recovered from all segments of the tract was contributed by the superior buck, D-l (Table 3) . These obser¬ vations, together with those on selective fertilization following intratubal insemination of ejaculated spermatozoa suggest a higher mortality of the sperm population contributed by the inferior buck both in the uterus and in the ovi¬ duct.
The loss of spermatozoa from the female tract has been studied in a number of species. Mechanisms of sperm loss which have been demonstrated include voiding to the exterior (Blandau, 1945; Austin, 1957; Reid, 1965a, b) , passage into the peritoneal cavity (Asplund, 1952; Rowlands, 1958; Edgar & Asdell, 1960; Home & Thibault, 1962; Mattner & Braden, 1963) , absorption and dissolution by the tract (Blandau & Odor, 1949; Austin, 1960; Rigby, 1964) and phagocytosis by leucocytes, a subject which has been recently reviewed by Haynes (1967) .
In the rabbit, selective phagocytosis has been demonstrated by Bedford (1965) in the pseudopregnant uterus where only spermatozoa with damaged acrosomes and/or damaged head membranes were ingested. He suggested that a change in the surface membrane of the spermatozoa occurs in the oestrous uterus which renders the intact spermatozoon in that environment acceptable to uterine leucocytes. Leucocytic response in the tract of the female rabbit has been observed to begin by 3 hr after sperm deposition, but a marked response was not elicited until 8 hr, when phagocytosis began (Howe, 1967 (Table 2) . However, following intratubal insemination, the distribution of spermatozoa in the eggs was sufficient to ensure full fertility (Table 5) .
A mechanism by which the semen of the superior buck could contribute to the lability of spermatozoa from the inferior buck is not apparent. The result obtained when comparable numbers of active uterine sperma¬ tozoa were placed at the site of fertilization suggests no difference between the populations in their ability to contact and initiate penetration of the zona pellucida (Table 6 ). Nevertheless, intratubal insemination was unsuccessful in raising the proportion of eggs fertilized by the inferior buck (Table 4) . The possibility that this bias could result from an inability of the inferior spermatozoa to traverse the zona pellucida is not supported by the positive results on the fertility of semen from this buck in single inseminations. In this case, mean litter sizes of 6-7 and 4-7 were recorded when insemination took place at the time of, or 10 hr after, the injection of hcg.
The present results could be explained if spermatozoa of individual bucks differ in the rate at which they can traverse the barrier presented by the granu¬ losa cell investment, the zona pellucida and/or vitelline membrane. Providing a certain minimum number of such spermatozoa are present, they would tend to fertilize a majority of the eggs regardless of their ratio to the other spermatozoa at the site of fertilization. Bucks contributing sperm populations with such an advantage would be expected to produce a high proportion of one-sire litters, as has been often observed in the rabbit (Napier, 1961 ;  Overstreet & Adams, unpublished). Such a hypothesis would also explain the apparent lack of correlation between superior fertility and sperm numbers that we have observed following the insemination of controlled numbers of spermatozoa from two males.
